Including surprises on a set of 25 regularly scheduled macroeconomic announcements in a factor model, we quantify the relation between news on the real economy and expected returns. Our results show that macroeconomic news constitutes priced risks that are not captured by the market, size, value, and momentum factors. In particular, news on fundamentals describing sentiment towards future business conditions, as well as news on Industrial Production and the Producer Price Index, are priced. Prices for news on macroeconomic fundamentals are substantial, with estimates ranging from −0.758% per day for Business Inventories to 1.622% per day for the Index of Leading Indicators. JEL Classification: G11, G12
Introduction
In financial markets, announcements of macroeconomic fundamentals are commonly surrounded by increases in uncertainty and large price movements. Andersen et al. (2007) and Balduzzi et al. (2001) , amongst others, find that stock, bond and foreign exchange markets respond quickly to releases of macroeconomic fundamentals, resulting in increases in trading volume and in price movements. Ross (1976)'s arbitrage pricing theory predicts that variables that relate to common variation in stock returns are priced risk factors. Despite the empirical evidence that macroeconomic news and asset returns are related, to date little is known on how the systematic component of macroeconomic news relates to expected returns.
This study contributes to existing literature by quantifying the relation between news on the real economy, via the release of macroeconomic fundamentals, and expected returns. Using announcement surprises on a set of 25 regularly scheduled macroeconomic variables in a linear factor model, we estimate the prices of risk of news on macroeconomic fundamentals in the cross-section of 12 industry-sorted stock returns. We test our models in the cross-section of industry-sorted stocks, since industries can a priori be expected to vary in their sensitivity to macroeconomic conditions, and therefore also to relevant macroeconomic news. We show that news on seven out of 25 fundamentals constitutes priced risks which are not captured by the market, size, value, and momentum factors. In particular, fundamentals describing sentiment towards future business conditions, as well as news on Industrial Production and the Producer Price index, are priced. We document that the prices for news on macroeconomic fundamentals are substantial, with estimates ranging from −0.758% per day for Business inventories to 1.622% per day for the Index of leading indicators. This shows that exposure to macroeconomic news commands a high reward, illustrating the importance of macroeconomic news as a risk factor in the pricing of assets.
In addition we find that the contribution of macroeconomic news to expected returns of stocks is economically substantial as well. Macroeconomic news has, for example, a large impact on expected returns of stocks from the energy sector. On average, on days that Consumer Confidence news is announced, expected returns for the energy portfolio are 8.49 basispoints lower due to the announcement risk. In contrast, on Consumer Credit announcement days, an average of 11.56 basispoints of expected returns are due to "Consumer Credit surprise risk". Given that Consumer Confidence and Consumer Credit announcements are released 12 times each year, expected returns of the energy portfolio are 1.02% lower and 1.39% higher, respectively, due to exposure to surprises on these announcements.
We contribute to the literature in several ways. First, in contrast to our study, some papers investigate the response of asset prices to macroeconomic news. For example, Boyd et al. (2005) investigate the response of stock and bond markets to unemployment news. They document that this response varies over the business cycle, dependent on the relative importance of the information contained in unemployment news on future interest rates, growth expectations, and the equity risk premium. In this paper a different approach is taken. We investigate whether the responses of stock prices are due to a systematic risk factor that is contained within macroeconomic announcement news and not other risk factors.
Second, some studies relate the levels of macroeconomic variables to expected returns. For example, Chen et al. (1986) find that the levels of Industrial Production and measures of unanticipated inflation are priced risk factors in stock returns. Alternatively, Ferson and Harvey (1999) and Vassalou (2003) examine whether macroeconomic variables such as unanticipated inflation and GDP growth can predict stock market returns. These studies differ from our approach in that we measure the direct price impact of news on macroeconomic fundamentals and not the relation between their levels and returns. This paper proceeds as follows. In Section 2, we discuss the expected return model that includes macroeconomic news as a factor, and detail estimation methods. Section 3 describes the data used in the empirical tests, and discusses the measure used to proxy macroeconomic news. Subsequently, Section 4 gives the empirical evidence on the pricing of macroeconomic news in the cross-section of industry-sorted stock returns. Finally, Section 5 concludes.
2 Risk-return relation and estimation
A linear factor model with announcement news
We define macroeconomic news as the unexpected part of actual macroeconomic releases, thereby restricting the arrival of macroeconomic news to announcement days only. Given that different types of fundamentals are generally released at different dates, we relate macroeconomic news to expected returns on the J sets of announcement days {T j } of fundamental j = 1, ..., J.
To model the relation between macroeconomic news and expected returns, we assume that the pricing kernel m j that prices all assets on announcement days t j ∈ {T j } for fundamental j is represented by a linear factor model of the form
where b j are the factor loadings and f j is a vector of pricing factors. Cochrane (2001, p.108) shows that a linear factor representation of the stochastic discount factor is equivalently written as an expected-return beta model. Thus, for each announcement j we can write the cross-sectional risk-return relation as an expected-return beta model of the form
where E(R ej t j ) is the vector of expected excess returns on announcement days t j , β j are the exposures to factors f j , and λ j are the corresponding prices of risk.
The pricing kernel and the expected-return beta model impose a testable implication for our models including news on fundamental j = 1, ...J. If news on fundamental j is priced given the other pricing factors in f j , its cross-sectional price of risk in λ j is nonzero. We will use this implication to test if macroeconomic news is indeed priced in Section 4.
Estimation
To circumvent the errors-in-variables problem common to ordinary two-stage cross-sectional tests of (2), we estimate β j and λ j simultaneouly via Hansen (1982)'s Generalized Method of Moments (GMM). The simultaneous treatment of errors in the GMM framework corrects for estimation error in the estimates of β j that are used to estimate the cross-sectional risk premium λ j .
For each fundamental j, the parameter vector [a j vec(β j ) λ j ] is identified by minimizing the GMM objective function given the following moment
where a j is the vector of intercepts and f j includes news on fundamental j in addition to other priced risk factors. 
where A j,t j is the actual announcement of the macroeconomic fundamental, F j,t j −τ is the median of the analysts' forecast of fundamental j made available τ days prior to the actual announcement,μ j is the sample mean of the surprise A j,t j − F j,t j −τ , andσ j is the sample standard deviation of the announcement surprises.
We construct our macroeconomic news measure from the median of an- We thank Professor Kenneth R. French for making the data available on his website.
Industry and factor returns
5 Tables 2 and 3 give the summary statistics over the full sample for, respectively, the 12 industry-sorted stock portfolios, and the Fama-French-Carhart factors. The low average return on SM B reflects the diminishing of the size premium since the 1980s. The other numbers in Table 2 
Factor returns on announcement days
Panel A of Table 4 summarizes the average or expected excess returns and their standard deviations for the market, size, value and momentum factors on the full sample. Panel B of Table 4 summarizes them for the announcement days corresponding to each of the 25 fundamentals. Table 4 shows that expected returns on the market, size, value and momentum factors are higher on announcement days than for the full sample.
Across the sets of announcement days, the differences in expected returns are even more pronounced. For example, the expected return on the market factor is a high positive 0.262% on announcement days of Construction
Spending, but a high negative −0.158% on announcement days of the Treasury Budget. Slightly smaller differences in average returns are observed across announcement days for the size, value, and momentum factors. Note of course that these expected returns are estimated with a fair amount of uncertainty.
The large differences across expected returns on announcement days and the full sample for the market, size, value, and momentum factors suggests that, on those days, returns may be driven by some other priced risk factor.
The next section examines if macroeconomic news can explain the observed differences in expected returns for expected returns on announcement days.
That is, are macroeconomic announcement surprises priced in the crosssection of returns, and how do they contribute to the expected returns of industry portfolios?
Empirical results
First, this section examines whether macroeconomic risk is priced in excess of the market, size, value, and momentum factors. Second, we illustrate the contribution of macroeconomic news to expected returns across industrysorted stock portfolios. Finally, we discuss a series of robustness checks.
The price of macroeconomic announcement news
Panel B of 
Contribution of macroeconomic news to expected returns
The previous subsection established that macroeconomic news constitutes priced risks. This section shows that the contribution of macroeconomic news risk to expected returns is economically substantial as well, and that the contribution of macroeconomic news risk to expected returns varies considerably across industries. Columns 2 and 3 of Table 6 give the average contribution of macroeco- To check for biases in our GMM price estimates, we conduct a bootstrap experiment.
(TO BE COMPLETED)
Conclusions
This study investigates the relation between macroeconomic news and ex- This table reports the daily percentage prices of risk for the market, size, book-tomarket, and momentum factors, and the macroeconomic surprise measures on the 25 sets of announcement days. The reported factor prices are the cross-sectional GLS estimates identified by the last moment condition in system (3). Since all factors are standardized to unit standard deviation, the risk premiums reported in columns 2 − 5 are the daily premium per standard deviation change. Factor prices marked with ***, **, and * are significant at the 1%,5%, and 10% level. White errors are given in parentheses. Table 7 : Factor loadings to macroeconomic announcement news This table reports the factor loadings of the industry-sorted stock portfolios to the 25 measures of macroeconomic announcement surprises. The coefficients are estimated via a GMM estimation of the moment conditions defined in Equations (3), assuming that errors are homoskedastic and uncorrelated over time. The standard errors corresponding to these coefficients are reported in Table 8 . Coefficients are multiplied by 100, and those marked with ***, **, and * are significant at the 1%,5%, and 10% level. Table 7 . Analogous to the coefficients in Table 7 , the standard errors here are also multiplied by 100. 
